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(ROI1þROI3) of the patients with BMA in confronting LTFJ were significantly increased in comparison to those of patients without BMA in this lesion (p < 0.001). Similarly, PFJ histology score (ROI5) of the patients with BMA in confronting PFJ were also significantly increased in comparison to those of patients without BMA in this lesion (p < 0.001). Furthermore, total histological scores (SUM of ROI1 to ROI5) in patients with BMA in LFTJ were significantly increased in comparison to those in patients without BMA in LFTJ (p < 0.001). Conclusions: Synovitis in OA is associated with the severity of pain in patients with primary through end-stage of knee OA. However, whether synovitis is related to cartilage alterations in end-stage of knee OA is unclear. BMAs are findings with a high signal intensity in the T2-weighted fat-suppressed images. BMAs have been also linked to pain, cartilage defects, and a progression of cartilage loss. However, the pathogenesis of BMA is still unknown. The present study indicates for the first time the association between the BMA and synovitis in patients with end-stage of knee OA. Recently, the ability of CT arthrography (CTa) to quantitatively measure knee cartilage composition in terms of its sGAG content has been demonstrated in an ex-vivo study using human cadaveric knee joints. Since a validation study comparing in-vivo acquired CTa outcomes against ex-vivo reference standards for cartilage composition has not yet been performed, the aim of the present study was to perform such a validation in humans with knee OA. Methods: We analyzed data of 12 patients from an ongoing study in which knee OA patients (Kellgren and Lawrence grade 2-4) undergo CTa before total knee replacement (TKR). Mean X-ray attenuation values were calculated in 6 regions of interest (ROI) of the articular cartilage (medial and lateral weight-bearing (WB) femoral condyles and tibial plateaus and non-WB cartilage of the condyles) ( Fig. 1 ). Femoral and tibial cartilage was harvested during TKR and rescanned with contrast-enhanced microCT (CE-uCT). Mean CE-uCT X-ray attenuation values served as surrogate reference standard for cartilage sGAG content since it has been shown to accurately measure sGAG content compared to a reference standard for cartilage composition. We analyzed the correlation between mean CTa X-ray attenuation and mean CE-uCT X-ray attenuation with linear regression. Results: Mean X-ray attenuation values of the different ROIs in the medial tibiofemoral joint ranged from 177 to 455 Hounsfield Units and from 151 to 454 Hounsfield Units in the lateral tibiofemoral compartment. Outcomes of CTa had a strong correlation with reference CE-uCT X-ray attenuation, representing sGAG content of articular cartilage in the femoral cartilage (r ¼ 0.79; p<0.0001; r^2 ¼ 0.63) ( Fig. 2A) , in the tibial cartilage (r ¼ 0.75; p<0.0001; r^2 ¼ 0.58) (Fig. 2B ) and in the tibiofemoral cartilage (r ¼ 0.78; p<0.0001; r^2 ¼ 0.61) (Fig. 2C) . Conclusions: Our preliminary results suggest that CTa can accurately measure sGAG content of articular cartilage in human knee joints invivo. The coefficient of determination, however, is only moderate and therefore CTa outcomes are likely to be also influenced by other composites of cartilage, e.g. collagen. Despite the use of intra-articular contrast agent and ionizing radiation, CTa might become a cheap and fast alternative to MRI based techniques to quantitative measure cartilage composition in patients with contra-indications to undergo MRI. x Dept. of Orthopedics, Juntendo Tokyo Koto Geriatric Med. Ctr., Tokyo, Japan, Tokyo, Japan Purpose: Osteoarthritis (OA) is a slowly but progressively degenerative joint disease, which is characterized by cartilage degeneration, attrition by the loss of cartilage, subchondral sclerosis, and degradation of the meniscus and bone marrow abnormality. In the initial stage of knee OA, OA changes are started in a molecular level of the articular cartilage, such as loss of proteoglycan, increased water content, and disorganization of the collagen network, probably before a morphologic change of the articular cartilage. The morphologic changes can be visualized and semi-quantified by Magnetic Resonance Imaging (MRI) and the Whole Organ Magnetic Resonance Imaging Score (WORMS), respectively. T2 mapping sequence on MRI is a technique that is sensitive to detect the early biochemical changes of water content and the disorganization of the collagen network in articular cartilage. These techniques enable us to understand a very early stage of knee OA. It is still remained unclear whether OA-induced qualitative and morphological changes of articular cartilage are simultaneously and equally occurred in the confronting femoral and tibial articular cartilage in both tibio-femoral joint (TFJ) and patello-femoral joint (PFJ). The aim of the present study was to figure out this question by qualitatively and morphologically evaluating the OA-induced articular cartilage changes using T2 mapping and WORMS technique. Method: A total of 50 patients (mean age 59.7 years) who consulted our out-patient clinic for knee pain between May and December 2012 were enrolled in this study. The severity of knee OA was classified by Kellgren-Lawrence (K/L) grading scale based on standing extended-knee Xray images. All patients showed either K/L grade 0,1 or 2, and were also performed 3TMRI for the affected knee. Diagnosis of knee OA for the subjects with K/L 0 was conducted using 3TMRI according to the method by Shama et al (ARD 2013) . Patients who showed less than 174 of femorotibial tibial angle (FTA) were excluded from the study. T2 mapping were calculated from a five multi-echo, spin-echo (MESE) sequence (TR ¼ 1000ms TE ¼ 13.8, 27.6, 41.4, 55.2, 69 ms matrix ¼ 384Â384, scantime ¼ 3:30) . Compartments of the knee joint was divided into 14 places of areas according to WORMS using sagittal and coronal two dimensional (2D) fat suppressed and T2 weighted image fast spin-echo sequence(TR ¼ 5000ms, TE ¼ 70ms, FOV 160mm, matrix ¼ 384Â307, Slice thickness ¼ 3mm, turbo-factor ¼ 17, Flip-angle ¼ 150, scan time ¼ 3:00. Subjects were evaluated the spatial difference about femoral condyle (FC) and tibial plateau articular surface (TP) in the TFJ and also patellar (P) and femoral groove articular surface (G) in the PFJ based on the comparison of T2 value and WORMS scores of each part. Non parametric analysis was used for the statistics method. Result: This study protocol was approved by the institutional review board of our university. Radiographic OA severities of the patients were K/L grade 0; 3, K/L grade 1; 27, K/L grade 2; 20. Twenty-three of fifty patients were male, while remaining twenty-seven patients were female. No significant differences of FTA were observed between the patients with three different K/L grades. T2 values of the femoral cartilage were significantly higher than those of the confronting tibial cartilage of the patients with early stage of knee OA (p < 0.001) [Odds ratio (OR: OR of T2 values in femoral cartilage was higher than that of tibial cartilage): infinity, p < 0.001]. T2 values of the femoral cartilage were significantly higher than those of the confronting patellar cartilage of the patients (p < 0.001) [OR: infinity, p < 0.001]. WORMS cartilage score of the femur were significantly higher than those of both the confronting tibia and patella of the patients with early stage of knee OA [TFJ: p < 0.001, OR: 4.8 (95% CI: 2.2-10.4), p < 0.001][PFJ: p < 0.01,OR: 3.0 (95% CI:1.5-6.1), p < 0.01].WORMS osteophyte scores of the femur were significantly higher than those of both the confronting tibia and patella of the patients with early stage of knee OA [TFJ: p < 0.001, OR: 4.1 (95% CI: 1.9-8.9), p < 0.001][PFJ: p ¼ 0.011,OR: 2.1 (95% CI: 1.1-4.0), p < 0.01]. 
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